Abstract. A basis of a subspace of S 4 (Γ 0 (79)) is given and the formulas for the number of representations of positive integers by some direct sums of the quadratic forms x 2 1 +x 1 x 2 +20x 2 2 , 4x 2 1 ±x 1 x 2 +5x 2 2 , 2x 2 1 ±x 1 x 2 +10x 2 2 are determined.
Introduction
Let ∆ be a negative integer such that We notice that −a < b ≤ a ≤ c implies that respectively. F 1 is the identity element. The group of these quadratic forms is a group of order 5 and can be described easily as
Since 79 is prime, there is only one genus, i.e., principal genus.
Let F k = F 1 + · · · + F 1 (k times) , Φ k = Φ 1 + · · · + Φ 1 (k times) , Ψ k = Ψ 1 + · · · + Ψ 1 (k times) are k direct sums of the quadratic forms. In this paper we will obtain the formulas of r (n; Q) for the quadratic forms
In these formulas one can replace Φ 1 and Ψ 1 by Φ ′ 1 and Ψ ′ 1 respectively.
The positive definite forms
Now we will give some definitions, an important theorem and evaluation of our quadratic forms. 
is a modular form on Γ 0 (N ) of weight k with the character χ ∆ , i.e.,
where
is the Kronecker symbol.
(2) The homogeneous quadratic polynomials in 2k variables
are spherical functions of second order with respect to Q.
The theta series [2] . Now let's look at the positive definite quadratic forms of discriminant −79.
(1) For the quadratic form The character of F 1 is the Kronecker symbol
(2) For the quadratic form 4x The character of Φ 1 is
(3) For the quadratic form 2x The character of Ψ 1 is
) .
Consequently, F 1 , Φ 1 , Ψ 1 are quadratic forms whose theta series are in
hence by Theorem 2.1, 
Obviously, there are only two inequivalent cusps i∞ and 0 for Γ 0 (79) . We have the following important theorem for the Eisenstein part of theta series associated to the quadratic form. 
Proof. See [2] . □
We immediately obtain the following corollary.
Corollary 2.3. Let Q be a positive definite form of 8 variables whose theta series
where 
Selection of spherical functions
Here we will find all spherical functions such that the corresponding generalized theta series span all the generalized theta series of the form Theorem 2.1(3) induced by spherical functions of the form Theorem 2.1(2).
(1) For quadratic form
the determinant and a cofactor are
By putting 2k = 4, Q = F 2 , and appropriate i, j in Theorem 2.1, we get
which will be a spherical function of second order with respect to F 2 .
(2) For quadratic form By putting 2k = 4, Q = Φ 2 , and appropriate i, j in Theorem 2.1, we get
which will be spherical functions of second order with respect to Φ 2 . By putting 2k = 4, Q = F 1 ⊕ Φ 1 , and appropriate i, j in Theorem 2.1, we get
which will be spherical functions of second order with respect to
(4) For quadratic form By putting 2k = 4, Q = Ψ 2 , and appropriate i, j in Theorem 2.1, we get
which will be spherical functions of second order with respect to Ψ 2 .
(5) For quadratic form By putting 2k = 4, Q = F 1 ⊕ Ψ 1 , and appropriate i, j in Theorem 2.1, we get
which will be spherical functions of second order with respect to F 1 ⊕ Ψ 1 .
(6) For quadratic form
the determinant and some cofactors are
By putting 2k = 4, Q = Φ 1 ⊕ Ψ 1 , and appropriate i, j in Theorem 2.1, we get
which will be spherical functions of second order with respect to Φ 1 ⊕ Ψ 1 .
4.
The solutions of Q = n and the theta series associated to the quadratic forms (2) Φ 1 = 4x
= n has the following solutions: n = 1 =⇒ no integral solutions, n = 2 =⇒ no integral solutions,
n = 11 =⇒ no integral solutions, n = 12 =⇒ no integral solutions, n = 13 =⇒ no integral solutions, n = 14 =⇒ no integral solutions, n = 15 =⇒ no integral solutions,
= n has the following solutions: n = 1 =⇒ no integral solutions, n = 2 =⇒ x 1 = ±1, x 2 = 0, n = 3 =⇒ no integral solutions, n = 4 =⇒ no integral solutions, n = 5 =⇒ no integral solutions, n = 6 =⇒ no integral solutions, n = 7 =⇒ no integral solutions, n = 8 =⇒ x 1 = ±2, x 2 = 0, n = 9 =⇒ no integral solutions, 
is the ideal class corresponding to F 1 ,
is the ideal class corresponding to Φ 1 , and
is the ideal class corresponding to Ψ 1 .
In general, if ρ k is a character of the class group of
then the Hecke L-functions for these characters will be
which are the L-functions of weight 1 modular forms
Because of the unique factorization of the ideals in
, these L-functions have Euler products, hence the modular forms f ρ k are Hecke eigenforms. In particular, the L-function of the Hecke eigenform of weight 1 
is the natural Dirichlet character associated with the quadratic field Q (√ −79 ) , see [1] . In fact, f ρ 0 is the Eisenstein series of weight 1. From here, we simply obtain the formula for the sum of the number of representations of an integer n as
By [1] , it is also known that for m = 0, 1, 2, 3, 4,
is the nonholomorphic Eisenstein series. L ρ k (s) has analytic continuation to the whole complex plane as an entire function except for a simple pole at 1 for ρ 0 with
and satisfies the functional equation
Now we will determine a basis of the subspace of S 4 (Γ 0 (79)) spanned by all generalized theta series of the form Theorem 2.1(3) induced by spherical functions of the form Theorem 2.1(2).The dimension of S 4 (Γ 0 (79)) is 19, see [3] . 
is a basis of the subspace of S 4 (Γ 0 (79)) spanned by all generalized theta series of the form Theorem 2.1(3) induced by spherical functions of the form Theorem 2.1(2).
Proof. The series are cusp forms because of Theorem 2.1(3). = n has the following solutions for n = 1 =⇒ it has no integral solutions, n = 2 =⇒ it has no integral solutions, n = 3 =⇒ it has no integral solutions, n = 4 =⇒ x 1 = ±1, x 2 = 0, x 3 = 0, x 4 = 0 and
n = 6 =⇒ it has no integral solutions, n = 7 =⇒ it has no integral solutions, n = 8 =⇒ x 1 = ±1, x 2 = 0, x 3 = ±1, x 4 = 0 , and
n = 11 =⇒ it has no integral solutions,
x 1 = 0, x 2 = ±1, x 3 = 1, x 4 = −1 and
n = 14 =⇒ x 1 = 1, x 2 = 1, x 3 = ±1, x 4 = 0 and
n = 17 =⇒ it has no integral solutions, n = 18 =⇒ x 1 = 1, x 2 = −1, x 3 = 1, x 4 = 1 and 4 = −1 and
4 = 1 and
, and 
n = 10 =⇒ x 1 = 0, x 2 = 0, x 3 = 1, x 4 = 1 and 
n = 18 =⇒ it has no integral solutions, n = 19 =⇒ x 1 = 0, x 2 = 0, x 3 = 2, x 4 = −1, and
, and = n has the following solutions for n = 1 =⇒ it has no integral solutions, n = 2 =⇒ x 1 = ±1, x 2 = 0, x 3 = 0, x 4 = 0 and
n = 5 =⇒ it has no integral solutions, n = 6 =⇒ it has no integral solutions, n = 7 =⇒ it has no integral solutions, n = 8 =⇒ x 1 = ±2, x 2 = 0, x 3 = 0, x 4 = 0, and
n = 9 =⇒ it has no integral solutions, n = 10 =⇒ x 1 = 0, x 2 = ±1, x 3 = 0, x 4 = 0 and
4 = 0 and
n = 14 =⇒ it has no integral solutions, n = 15 =⇒ x 1 = 1, x 2 = 1, x 3 = ±1, x 4 = 0 and
, and
n = 17 =⇒ it has no integral solutions, n = 18 =⇒ x 1 = ±3, x 2 = 0, x 3 = 0, x 4 = 0 and
= n has the following solutions for 4 = 0, and
= n has the following solutions for n = 1 =⇒ it has no integral solutions, 4 = 0, and
n = 9 =⇒ it has no integral solutions, n = 10 =⇒ x 1 = 0, x 2 = 0, x 3 = 0, x 4 = ±1, and
